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[57] ABSTRACT 

An inexpensive smoke detector having excellent general 
versatility and reliability allows for an increase in a range of 
selecting light emitting devices used for such smoke detec 
tors and allows for reductions in the number of processes 
and adjustment equipment, thereby reducing costs and 
avoiding human adjustment errors. The smoke detector 
includes an A/D conversion circuit for measuring an output 
from a photo transistor which receives a light output of at 
least a light emitting diode used for smoke detection. AMPU 
generates a signal for driving the light emitting diode, based 
on a value measured by the A/D conversion circuit. The 
smoke detector also includes an EEPROM. A D/A conver 
sion circuit adjusts a light emission quantity of the light 
emitting diode based on a value read from the EEPROM. 
The smoke detector further includes a voltage/current con 
version circuit. 

28 Claims, 11 Drawing Sheets 
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FIG. 2 
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FIG. 6 
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FIG. 8 
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FIG. 10 
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SMOKE DETECTOR, ADJUSTMENT 
APPARATUS AND TEST APPARATUS FOR 

SUCH A SMOKE DETECTOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a smoke detector for 

detecting smoke generated by a ?re, and an adjustment 
apparatus and a test apparatus for such a smoke detector. 
More particularly, the invention relates to a photoelectric 
type smoke detector based on the principle of light scattering 
or light obscuration caused by smoke particles, and also 
relates to an adjustment apparatus and a test apparatus for 
such a smoke detector. 

2. Description of the Related Art 
Generally, in the manufacturing process of smoke 

detectors, the sensitivity of the smoke detector varies 
depending on variations in the individual parts of the smoke 
detector. It is thus necessary to adjust the smoke detector to 
reach correct sensitivity. 
The variations in the parts of a photoelectric-type smoke 

detector, which variations have an adverse in?uence on 
sensitivity, largely include a variation in light emission 
quantity due to a variation in luminous e?iciency of a light 
emitting device, a variation in light receiving quantity due to 
a variation in the light receiving e?iciency of a light receiv 
ing device, a variation in ampli?cation degree of an ampli 
fying circuit, and other variations. 

Conventionally, the following sensitivity adjustment 
methods are available by way of example for correcting the 
level of sensitivity due to the foregoing variations. Test 
smoke is applied to the smoke detector, or alternatively, a 
test instrument exhibiting an effect similar to smoke is 
inserted into the detection section of the smoke detector, and 
the ampli?cation degree or other factors of an amplifying 
circuit are adjusted using a variable resistor, or the like, so 
that a light receiving output obtained after being ampli?ed 
when the test instrument is in the detection section becomes 
a correct value. Alternatively, adjustments are made, using a 
variable resistor, or the like, for a ?re determining threshold 
of a ?re determining circuit used for determining whether an 
output from the amplifying circuit has reached such a 
threshold. v 

Conventional smoke detectors perform sensitivity adjust 
ments as described above. However, there is a limit to the 
range of the sensitivity adjustments performed by a variable 
resistor, or the like, and, for further ?ne adjustments, it is 
necessary to limit the adjustment range even more. 
Accordingly, this may result in an adjustment incapability 
depending on the conditions, for example, if a variation in 
the light emission quantity of the light emitting device 
exceeds a predetermined limit. 

In order to cope with such problems, conventionally, light 
emitting devices used for ?re detectors are screened, but 
such screening presents problems in that there is a decrease 
in the yield, thereby accordingly increasing the cost. 

Also, sensitivity adjustment by a variable resistor, or the 
like, is performed manually or by using a robot, or the like, 
thus increasing the number of processes and the equipment 
investment costs. 

Further, as a method for checking the function of a smoke 
detector where it is installed, a method for driving a test 
circuit contained in the ?re detector in response to a remote 
command from a ?re receiver or the like has been put into 
practical use. However, the foregoing problems also apply to 
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2 
adjustments for a testing light emitting device used for the 
test circuit as pseudo smoke and to a correction for the light 
quantity of the device. 

SUIVIMARY OF THE INVENTION 

Accordingly, in order to overcome the above drawbacks, 
an object of the present invention is to provide an inexpen 
sive smoke detector having excellent general versatility and 
reliability which allows an increase in a range of screening 
light emitting devices used for such a detector and which 
also allows a reduction in the number of processes and 
adjustment equipment, thereby reducing cost and avoiding 
human adjustment errors. 

In order to achieve the above objects, according to a ?rst 
aspect of the present invention, there is provided a smoke 
detector including light emitting means having at least a 
light emitting device used for a smoke detection and light 
receiving means for receiving a light output from the light 
emitting device, the smoke detector comprising: measure 
ment means for measuring an output from the light receiving 
means; signal generating means for generating a signal for 
driving the light emitting device, based on a value measured 
by the measurement means; and adjustment means for 
adjusting a light emission quantity of the light emitting 
device based on an output from the signal generating means. 
According to this construction, an automatic adjustment can 
be made for the smoke detection light emitting device, 
thereby improving the yield and allowing reductions in the 
number of manufactining processes and the equipment 
investment costs, and also avoiding human adjustment 
errors. 

According to a second aspect of the present invention, 
there is provided a smoke detector including: light emitting 
means having light emitting devices used for a smoke 
detection and testing; and light receiving means for selec 
tively receiving a light output from each of the light emitting 
devices, the smoke detector comprising: measurement 
means for selectively measuring an output of each of the 
light emitting devices provided for the light receiving 
means; signal generating means for generating a signal for 
driving each of the light emitting devices, based on a value 
measured by the measurement means, the value correspond 
ing to each of the light emitting devices; and adjustment 
means for adjusting a light emission quantity of each of the 
light emitting devices based on an output from the signal 
generating means. According to this construction, an auto 
matic adjustment can be made for each of the light emitting 
devices used for a smoke detection and testing, thereby 
improving the yield and allowing reductions in the number 
of manufactming processes and the equipment investment 
costs, and also avoiding human adjustment errors. 

According to a third aspect of the present invention, there 
is provided a smoke detector in which the measurement 
means may comprise an A/D conversion circuit for convert 
ing the output from the receiving means from an analog 
signal to a digital signal. According to this construction, the 
light receiving output can be digitized, thereby simplifying 
adjustments for the light emission quantities of the light 
emitting diodes whose precision can thus be enhanced. 

According to a fourth aspect of the present invention, 
there is provided a smoke detector in which the signal 
generating means may comprise: calculation means for 
processing the value measured by the measurement means 
through calculation; and storage means for storing a value 
obtained by the processing of the calculation means. 
According to this construction, adjustments for the light 
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emission quanti?es of the light emitting devices are simpli 
?ed so that the precision of the devices can be enhanced, and 
also such storage information can be used as required. 

According to a ?fth aspect of the present invention, there 
is provided a smoke detector in which the storage means 
may be electrically erasable and programmable non-volatile 
storage means. According to this construction, information 
required for adjustments can be guaranteed even in case of 
an emergency, such as a power supply breakdown, thereby 
improving reliability. 

According to a sixth aspect of the present invention, there 
is provided a smoke detector which may comprise standard 
light emission value setting means for determining at an 
initializing stage whether a light emitting device drive signal 
has been stored in the storage means and setting a standard 
light emission value in the storage means as a drive signal 
when a drive signal has not been stored in the storage means. 
According to this construction, the content of the standard 
light emission value, or the like, stored in the storage means 
can be protected from being erroneously erased, which 
might be caused by, for example, a repair operation after a 
?re, thereby improving the reliability. 

According to a seventh aspect of the present invention, 
there is provided a smoke detector in which the adjustment 
means may comprise: a D/A conversion circuit for convert 
ing the output from the signal generating means from a 
digital signal into a voltage signal; and a voltage/current 
conversion circuit for converting the voltage signal from the 
D/A conversion circuit into a light emitting current of the 
light emitting device. According to this construction, adjust 
ments for the light emission quantity of the light emitting 
diodes can be performed simply and reliably. 
According to an eighth aspect of the present invention, 

there is provided an adjustment apparatus for adjusting a 
smoke detector, comprising: instruction means for instruct 
ing at least a light emitting device used for a smoke detection 
of the smoke detector to emit light; adjustment-related 
information generating means for generating an adjustment 
command and information required for adjusting the smoke 
detector; and transmitting/receiving means for transmitting 
the adjustment command and the information generated 
from the generating means to the smoke detector and 
receiving a return signal from the smoke detector. According 
to this construction, an automatic adjustment can be made 
for the smoke detection light emitting device of the smoke 
detector, thereby contributing to improvements in general 
versatility, cost reduction and reliability. 

According to a ninth aspect of the present invention, there 
is provided a smoke detector including light emitting means 
having at least a light emitting device used for testing and 
light receiving means for receiving a light output from the 
light emitting device, the smoke detector comprising: mea 
surement means for measuring an output from the light 
receiving means; signal generating means for generating a 
signal for driving the light emitting device, based on a value 
measured by the measurement means; and adjustment means 
for adjusting a light emission quantity of the light emitting 
device based on an output from the signal generating means. 
According to this construction, an automatic adjustment can 
be made for the light emission quantity of the testing light 
emitting device, thereby improving the yield and allowing 
reductions in the number of manufacturing processes and the 
equipment investment costs, and also avoiding human 
adjustment errors. 

According to a tenth aspect of the present invention, there 
is provided a smoke detector in which the measurement 
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4 
means may comprise an A/D conversion circuit for convert 
ing the output from the light receiving means from an analog 
signal to a digital signal. According to this construction, the 
light receiving output can be digitized, thereby simplifying 
adjustments for the light emission quantity of the light 
emitting device whose precision is thus improved. 

According to an eleventh aspect of the present invention, 
there is provided a smoke detector in which the signal 
generating means may comprise: calculation means for 
processing the value measured by the measurement means 
through calculation; and storage means for storing a value 
obtained by the processing of the calculation means. 
According to this construction, adjustments for the light 
emission quantity of the light emitting device can be sim 
pli?ed so that the precision of the device can be improved, 
and also such storage information can be used as required. 

According to a twelfth aspect of the present invention, 
there is provided a smoke detector in which the storage 
means may be electrically erasable and programmable non 
volatile storage means. According to this construction, infor 
mation required for adjustments can be guaranteed even in 
case of an emergency, such as power supply breaking, 
thereby improving reliability. 

According to a thirteenth aspect of the present invention, 
there is provided a smoke detector which may further 
comprise standard light emission value setting means for 
determining at an initializing stage whether a drive signal for 
driving the testing light emitting device has been stored in 
the storage means and setting a standard light emission value 
in the storage means as a drive signal when a drive signal has 
not been stored in the storage means. According to this 
construction, the content of the standard light emission 
value, or the like, stored in the storage means can be 
protected from being erroneously erased, which might be 
caused by, for example, a repair operation after a ?re, 
thereby improving the reliability. 

According to a fourteenth aspect of the present invention, 
there is provided a smoke detector in which the adjustment 
means may comprise: a D/A conversion circuit for convert 
ing the output from the signal generating means ?'om a 
digital signal to a voltage signal; and a voltage/current 
conversion circuit for converting the voltage signal from the 
D/A conversion circuit to a light emission current of the light 
emitting device. According to this construction, adjustments 
for the light emission quantity of the light emitting device 
can be performed simply and reliably. 

According to a ?fteenth aspect of the present invention, 
there is provided a test apparatus for testing a smoke 
detector, comprising: instruction means for instructing at 
least a testing light emitting device of the smoke detector to 
emit light; testing-related information generating means for 
generating a test command and information required for 
testing on the smoke detector; and transmitting/receiving 
means for transmitting the test command and the informa 
tion generated from the generating means to the smoke 
detector and receiving a return signal from the smoke 
detector. According to this construction, automatic adjust 
ments can be made for the testing detection light emitting 
device of the smoke detector, thereby contributing to 
improvements in general versatility, cost reduction and 
reliability. 

BRIEF DESCRIPTION OF THE DRAW'JNGS 

FIG. 1 is a schematic View illustrative of one embodiment 
of a ?re detector according to the present invention; 

FIG. 2 is a schematic view illustrative of one example of 
a voltage/current conversion circuit shown in FIG. 1; 
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FIG. 3 illustrates a converted AID value-versus-smoke 
density conversion table stored in a ROM shown in FIG. 1; 

FIG. 4 illustrates a converted AID value-versus-analog 
signal conversion table stored in the ROM shown in FIG. 1; 

FIG. 5 is a schematic view illustrative of one embodiment 
of an adjustment apparatus for the ?re detector according to 
the present invention; 

FIG. 6 is a ?ow chart illustrative of the operation of the 
adjustment apparatus shown in FIG. 5; 

FIG. 7 is a ?ow chart illustrative of the operation of the 
?re detector shown in FIG. 1; 

FIG. 8 is a ?ow chart illustrative of the operation of the 
?re detector shown in FIG. 1; 

FIG. 9 is a ?ow chart illustrative of the operation of the 
?re detector shown in FIG. 1; 

FIG. 10 is a ?ow chart illustrative of the operation of the 
?re detector shown in FIG. 1; 

FIG. 11 is a ?ow chart illustrative of the operation of a ?re 
receiver connected to the ?re detector according to the 
present invention; and 

FIG. 12 is a flow chart illustrative of the operation of the 
?re receiver connected to the ?re detector according to the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

One embodiment of the present invention with the appli 
cation of, for example, an analog light scattering-type smoke 
detector, will now be described with reference to the draw 
ings. 

FIG. 1 is a schematic view of one embodiment of the 
present invention. ' 

Referring to FIG. 1, connected to a tester 1 used as an 
adjustment apparatus or a test apparatus is a smoke detector 
2 for adjusting the sensitivity of the detector, for example, 
adjusting the amount of light emitted from a light emitting 
device. 
The smoke detector 2 comprises: a micro processor unit 

(hereinafter referred to as “the MPU”) 3 used as calculation 
means for executing below-mentioned various types of 
calculation processing, and the like; a bus 4 including a data 
bus and a control bus connected to the MPU 3; and a read 
only memory (hereinafter referred to as “the ROM”) 5 
connected to the MPU 3 via the bus 4. The ROM 5 further 
comprises: a storage area 51 which has stored therein 
below-mentioned programs associated with ?ow charts of 
FIGS. 7-9 and various constants, such as a standard light 
emission value of diodes; a storage area 52 which has stored 
therein a converted AID value-versus-smoke density con 
version table as a contrast table shown in FIG. 3 indicating 
characteristics of converted AID value-vs.-smoke density 
exhibited by a standard detector; and a storage area 53 which 
has stored therein a converted AID value-vs. analog signal 
conversion table shown in FIG. 4 as a contrast table. 

The conversion from the converted A/D value to the 
smoke density illustrated in FIG. 3 is performed as follows. 
A value obtained by adding a converted AID value to a 
leading ROM address # stored in the conversion table is 
determined as a ROM address. A value stored in such a 
ROM address is determined as smoke density corresponding 
to the converted AID value. Similarly, the conversion from 
the converted AID value to the analog signal value illus 
trated in FIG. 4 is performed as follows. Avalue obtained by 
adding a converted AID value to a leading ROM address * 
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6 
stored in the conversion table is determined as a ROM 
address.Avalue storedin such aROM address is determined 
as an analog signal value corresponding to the converted 
AID value. 
The smoke detector 2 also comprises: an EEPROM 6 

which is connected to the MPU 3 via the bus 4 and which 
is electrically erasable and programmable, that is, rewritable 
as nonvolatile storage means which has stored therein data, 
such as light emission values from below-mentioned light 
emitting devices used for smoke detection and testing; a 
random access memory (hereinafter referred to as “the 
RAM”) 7 which is connected to the MPU 3 via the bus 4 and 
which is used as a work area for which the MPU 3 executes 
calculation processing, or the like; a timer 8 connected to the 
MPU 3 via the bus 4; and an address setting switch 9 as 
self-address storage means which is connected to the MPU 
3 via the bus 4 and which is formed of, for example, a DIP 
(dual in-line switch). In place of the address setting switch 
9, an EPROM, an EEPROM, a RAM equipped with a 
backup power, or the like, may be used as self-address 
storage means. 

The smoke detector 2 further comprises: D/A conversion 
circuits 10 and 11 which are connected to the MPU 3 via the 
bus 4 and which convert digital signals read from, for 
example, the storage area 53 of the ROM 5, into analog 
signals, under the control of the MPU 3; voltage/current 
conversion circuits 12 and 13 which convert digital signals 
from the D/A conversion circuits 10 and 11, respectively, 
from voltage signals into current signals; and a smoke 
detection chamber 14. 
The voltage/current conversion circuit 12 is constructed 

as illustrated in FIG. 2 by way of example. The circuit 12 
comprises between a power supply terminal +B and the 
ground: a light emitting diode 15; and a transistor 12a and 
a resistor 12b which are connected in series to each other. An 
output from the BIA conversion circuit 10 is adapted to be 
supplied to the base of the transistor 12a. The voltage! 
current conversion circuit 13 is constructed in a manner 
similar to the voltage/current conversion circuit 12, though 
it is not shown. 
The smoke detection chamber 14 comprises therein the 

following components. Light emitting diodes 15 and 16 
(hereinafter referred to as “the LEDs”), for example, are 
connected to the output terminals of the voltage/current 
conversion circuits 12 and 13, respectively, so as to be used 
as a smoke detection light emitting device and a testing light 
emitting device, respectively, driven by the output from the 
respective voltage/current conversion circuits 12 and 13. A 
photo transistor 18 is placed to receive via a light-screen 
portion 17 scattering light caused by smoke through a light 
output from the smoke detection light emitting diode 15 and 
to directly receive a light output from the testing light 
emitting diode 16 so that it serves the function of a light 
receiving device by way of example. 
The light emitting diode 15 is adapted‘to be driven by the 

voltage/current conversion circuit 12 so that it is able to emit 
light intermittently, for example, every 2.5 to 3 seconds, for 
a duration required for the photo transistor 18 to receive 
scattering light caused by a light output from the light 
emitting diode 15. On the other hand, the light emitting 
diode 16 is adapted to be driven by the voltagejcurrent 
conversion circuit 13 so that it is able to supply light, similar 
to the scattering light caused by smoke, to the photo diode 
18 through light emission. 
The smoke detector 2 still further comprises: an ampli 

fying circuit 19 for amplifying an output from the photo 
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transistor 18; a sample-and-hold circuit 20 for sampling and 
holding the output from the amplifying circuit 19; an AID 
conversion circuit 21 which is connected at the output 
terminal to the MPU 3 via the bus 4 and which is used as 
measurement means for converting the output from the 
sarnple-and-hold circuit 20 from an analog signal to a digital 
signal; an interface 22 (hereinafter referred to as “the IF”) 
connected to the MPU 3 via the bus 4; and a transmitting/ 
receiving circuit system 23 which is connected between the 
IF 22 and the tester 1 and comprises a receiving circuit, a 
serial-to-parallel conversion circuit, a parallel-to-serial con 
version circuit, a transmitting circuit, and the like, though 
such circuits are not shown. When the transmitting/receiving 
circuit system 23 is connected to a receiving section (not 
shown) of a ?re receiver, or the like, it transmits and receives 
information with such a receiving section. 
The RAM 7 sets a testing start ?ag when testing has 

started, and resets the testing start ?ag at other times, that is, 
when sensitivity adjustments are performed. Both light 
emitting diodes 15 and 16 are permitted to emit light when 
the testing start ?ag is set, while only the light emitting diode 
15 is permitted to emit light when the testing start ?ag is 
reset. Moreover, the RAM 7 sets a testing data flag, which 
indicates that the smoke density and an analog signal value 
to be stored in the RAM 7 are merely testing data when the 
testing start ?ag is set, while the RAM 7 resets the testing 
data ?ag when the testing start ?ag is reset. 
The MPU 3 and the EEPROM 6 constitute signal gener 

ating means. The D/A conversion circuit 10 and the voltage/ 
current conversion circuit 12 constitute adjustment means. 
The light emitting diodes 15 and 16 and the light-screen 
portion 17 form light emitting means. The photo transistor 
18, the amplifying circuit 19 and the sample-and-hold circuit 
20 form light receiving means. 

FIG. 5 is a schematic view illustrative of the construction 
of the tester 1 used as an adjustment apparatus or a testing 
apparatus by way of example and also illustrative of the 
connecting state of the smoke detector 2 with the tester 1 so 
as to perform sensitivity adjustments. 

Referring to FIG. 5, the tester 1 comprises: a MPU 30 
used as calculation means for executing below-mentioned 
various types of calculation processing; a bus 31 including 
a data bus and a control bus connected to the MPU 30; a 
ROM 32 which is connected to the MPU 30 via the bus 31 
and which is used as storage means that has stored therein 
programs associated with a below-mentioned ?ow chart of 
FIG. 6 and various constants; a RAM 33 which is connected 
to the MPU 30 via the bus 31 so as to be used as a work area 
for which the MPU 30 executes calculation processing, or 
the like; a call address setting circuit 34 which is connected 
to the MPU 30 via the bus 31 and which is formed of, for 
example, a ten key; a sensitivity adjustment command 
switch 35 connected to the MPU 30 via an IF 36 and the bus 
31, that is, a switch which is turned ON when adjustments 
are made for the light quantity of the smoke detection light 
emitting diode 15; a testing adjustment command switch 37 
connected to the MPU 30 via an IF 38 and the bus 31, that 
is, a switch which is turned ON when adjustments are made 
for the light quantity of the testing light emitting diode 16; 
a transmitting/receiving circuit system 39 which is con 
nected to the MPU 30 via an IF 40 and the bus 31 and which 
comprises a receiving circuit, a serial-to-parallel conversion 
circuit, a parallel-to-serial conversion circuit and a transmit 
ting circuit, though such circuits are not shown; and an AID 
conversion circuit 41 which is connected to the MPU 30 via 
the bus 31 and which converts an output from a below 
mentioned smoke densitometer from an analog signal to a 
digital signal. 
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A smoke testing casing 42 is used, for example, for 

making sensitivity adjustments for the smoke detector 2. The 
smoke detector 2 is mounted inside the upper portion of the 
smoke testing casing 42 and accommodated therein. The 
output terminal of the smoke detector 2, that is, the output 
terminal of the transmitting/receiving circuit 23 (See FIG. 
1), is electrically connected to the input terminal of the 
transmitting/receiving circuit 39 of the tester 1. 
A smoke densitometer 43 for measuring the smoke den 

sity within the smoke testing casing 42 is electrically con 
nected at the output terminal to the input terminal of the AID 
conversion circuit 41. 

As is seen from the foregoing description, the tester 1 is 
adapted to transmit and receive information with the smoke 
detector 2 and also to measure the testing smoke density 
supplied to the smoke detector 2 for sensitivity adjustments. 
The call address setting circuit 34 and the switch 35 

constitute instruction means. The MPU 30, the RAM 33, the 
AID conversion circuit 41, the smoke testing casing 42 and 
the smoke densitometer 43 form adjustment-related infor 
mation generating means. 

A description will now be given of the operation accord 
ing to one embodiment of the present invention with refer 
ence to FIGS. 6-12. 

An explanation will ?rst be given of the sensitivity 
adjustments (the adjustments for the light quantity of the 
LED) of the smoke detector 2 by use of the tester 1 with 
reference to FIGS. 6-8. All the decisions concerning the 
tester 1 and the smoke detector 2 which will be referred in 
the following description of the operation are made by the 
MPU 30 and the MPU 3, respectively. The smoke detector 
2 is connected to the tester 1 prior to the sensitivity adjust 
ments of the smoke detector 2. Then, the smoke detector 2 
is ?rst put into the smoke testing casing 42 which is ?lled 
with testing smoke in order to adjust the light quantity of the 
smoke detection light emitting diode 15. 
As shown in FIG. 6, in step S1 the tester 1 initializes the 

RAM 33, the IFs 36, 38, and 40, and the like. In step S2 it 
is determined whether the switch 35 is ON. In this case, the 
answer in S2 is YES, and the ?ow thus proceeds to step S3 
in which a call address which has been set by the call address 
setting circuit 34, that is, a self-address of the smoke detector 
2, is read to be stored in a predetermined position of the 
RAM 33. 

Subsequently, in step S4 the testing smoke density within 
the smoke testing casing 42 is detected by the smoke 
densitometer 43, and the detected smoke density is AID 
converted by the AID conversion circuit 41 as the set smoke 
density S so as to be stored in a predetermined position of 
the RAM 33. 

In step S5 a sensitivity adjustment command, that is, a 
command to adjust the light quantity of the light emitting 
diode 15, is transmitted, together with the call address, to the 
smoke detector 2. The ?ow further proceeds to step S6 in 
which the convertedA/D value, that is, the set smoke density 
S, is read from the RAM 33 so as to be transmitted to the 
smoke detector 2. 

In response to the transmitted set smoke density S, the 
smoke detector 2 starts to adjust the light quantity of the 
light emitting diode 15 which will be mentioned below. 

Then, in step S7 the tester 1 identi?es a return signal from 
the smoke detector 2. If such a return signal is a BUSY 
signal, the ?ow returns to step S5 in which a sensitivity 
adjustment command is repeatedly transmitted to the smoke 
detector 2. In step 8 if it is determined that an ACK 
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command has been returned by the smoke detector 2 after 
several times of adjustments of the light quantity, it is 
determined that the smoke density 2 has reached the targeted 
sensitivity. The ?ow returns to step S2 and the foregoing 
procedure is repeated. 

During the foregoing adjustments of the light quantity of 
the light emitting diode 15, the following processing is 
executed in the smoke detector 2. Such processing will be 
explained with reference to FIGS. 7 and 8. 

In step S21 the RAM 7 is cleared (such as resetting of the 
testing start ?ag), and it is determined whether the light 
emission values of the light emitting diodes 15 and 16 have 
been stored in the EEPROM 6. If the answer in S21 is NO, 
the standard light emission values of the respective diodes 
15 and 16 are written into the EEPROM 6 as light emission 

.values, and predetermined values are set in the timer 8, such 
predetermined values being indicative of, for example, how 
many times the light emitting diodes 15 and 16 are allowed 
to emit light for a predetermined duration (for example, one 
time every 3 seconds). 
More speci?cally, as shown in FIG. 10, in step S211 the 

RAM 7, the timer 8, the IF 22, and the like, are cleared, and 
then, in step S212 it is determined whether the light emission 
value of the light emitting diode 15 has been stored in the 
EEPROM 6. If the answer in S212 is NO, the ?ow proceeds 
to step S213 in which the standard light emission value of 
the diode 15 is read from the storage area 51 of the ROM 5 
and such a standard value is written into a predetermined 
position of the EEPROM 6 as a light emission value. 

Conversely, if the answer in S212 is YES, the ?ow 
proceeds to step S214 in which it is similarly determined 
whether the light emission value of the diode 16 has been 
stored in the EEPROM 6. If the answer in S214 is NO, the 
?ow proceeds to step S215 in which the standard light 
emission value of the diode 16 is read from the storage area 
51 of the ROM 5 and such a standard value is written into 
a predetermined position of the EEPROM 6 as a light 
emission value. 

Subsequently, in step S216 the RAM 7, the timer 8, the 1F 
22, and the like, are initialized. 
Upon completion of the initialization, the ?ow returns to 

the flow chart of FIG. 7 again. In step S22 it is determined 
whether the timer 8 has reached a predetermined value 
indicative of the light emission timing. If the answer in S22 
is YES, the ?ow proceeds to step S23 in which it is 
determined whether the testing start ?ag has been set in the 
RAM 7. In this case, since the testing start ?ag has been 
reset, the ?ow proceeds to step S24 in which the testing data 
?ag of the RAM 7 is reset, and then, the light emission value 
of the smoke detection diode 15 is read from the EEPROM 
6. 

Further, in step S25 the light emission value is converted 
into a voltage signal by the DIA conversion circuit 10 so as 
to allow the light emitting diode 15 to emit light via the 
voltage/current conversion circuit 12. 

In step S28 an output from the photo transistor 18 which 
has received the light output from the diode 15 is supplied 
to the AID conversion circuit 21 via the amplifying circuit 19 
and the sample-and-hold circuit 20, and the converted A/D 
value is temporarily stored in the RAM 7. Then, in step S29 
the converted A/D value is converted into corresponding 
smoke density K by looking up the converted A/D value 
vs.-smoke density conversion table stored in the storage area 
52 of the ROM 5, and such smoke density K is updated and 
stored in a predetermined position of the RAM 7. 

Likewise, in step S30 the converted A/D value is con 
verted into an analog signal value A by looking up the 
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converted A/D value-vs.-analog signal conversion table 
stored in the storage area 53 of the ROM 5, and such a 
analog signal value A is updated and stored in a predeter 
mined position of the RAM 7. 

In short, a series of operations executed in steps S22-S25 
and 828-830 indicate the state in which the smoke detector 
2 monitors environmental conditions around the detector 2. 
The ?ow further proceeds to step S31 in which it is 

determined whether the self address has been called from the 
receiving section of the tester 1, a ?re receiver, or the like. 
Ifthe answer in S31 is NO, the ?ow returns to S2 in which 
the foregoing procedure is repeated. Also, even if the timer 
8 has not reached a predetermined value in S22, the ?ow 
proceeds to S31 in which it is determined whether the self 
address has been called. 

Subsequently, in step S32 it is determined whether a 
sensitivity adjustment command has been given from the 
tester 1. In this case, since such a command has already been 
given from the tester 1 in step S5 (See FIG. 6), the ?ow 
proceeds to step S33 in which the testing start ?ag of the 
RAM 7 is reset, and then, it is determined whether the set 
smoke density S which had previously been transmitted 
from the tester 1 in step S6 (See FIG. 6) has been received. 

In short, the foregoing steps S31-S33 indicate the state in 
which the smoke detector 2 communicates with the tester 1. 
When it is determined that the set smoke density S from 

the tester 1 has been received, the ?ow proceeds to step S35 
of FIG. 8. In step S35 it is determined whether the testing 
data ?ag has been set in the RAM 7. In this case, since the 
testing data ?ag has been reset, the ?ow proceeds to step S38 
in which a comparison is made between the smoke density 
K stored in the RAM 7 in step S29 (See FIG. 7) and the set 
smoke density S received from the tester 1. Ifthe two density 
values coincide with each other or a disparity thereof is in a 
permissible range, it is determined that the smoke detector 
2 has reached targeted characteristics of the smoke density 
in relation to the convertedA/D value, which characteristics 
are exhibited by a standard detector. Accordingly, it is 
determined that the sensitivity adjustments have been 
completed, and in step S39 an ACK signal indicative of the 
completion of sensitivity adjustments is returned to the tester 
1. If the foregoing two density values do not coincide with 
each other in step S38, the ?ow proceeds to step S40 in 
which the light emission value of the smoke detection diode 
15, which value is stored in the EEPROM 6, is rewritten to 
increase or decrease so that it can coincide with the set 
smoke density S. Then, in step S41 a BUSY signal indicating 
that the sensitivity adjustments have not been completed is 
returned to the tester 1, and the ?ow returns to step S22 in 
which the foregoing procedure is repeated. 

If the testing data ?ag has been set in step S35, that is, if 
the testing ?ag has been set during the sensitivity 
adjustments, the converted A/D value must mean the one 
when testing is under way. In such a case, after a BUSY 
signal is returned in step S37, the ?ow returns to step S22 in 
which a comparison is made again between the set smoke 
density S and the smoke density corresponding to the 
converted A/D value obtained when only the light emitting 
diode 15 has been emitted. 

Subsequently, in order to adjust the light quantity of the 
testing light emitting diode 16, the smoke detector 2 is taken 
out from the smoke testing casing 42, followed by urrning 
OFF the switch 35 and turning ON the switch 37 of the tester 
1. 
As illustrated in FIG. 6, if the tester 1 determines that the 

switch 35 is OFF in step S2, the ?ow proceeds to step S9 in 
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which the tester 1 determines whether the switch 37 is ON. 
In this case, the switch 37 is ON for adjusting the light 
quantity of the diode 16, the ?ow proceeds to step S10 in 
which the call address which has been set by the call address 
setting circuit 34, that is, the self address of the smoke 
detector 2, is read and stored in a predetermined position of 
the RAM 33. 

Then, in step S11 a test adjustment command, that is, a 
command to adjust the light quantity of the diode 16, is 
transmitted, together with the call address, to the smoke 
detector 2. In step S12 the converted A/D value, which is the 
set test value T as a test adjustment value, is read from the 
ROM 32 and transmitted to the smoke detector 2. The set 
test value T may be set to be an arbitrary value by the 
adjuster (tester) 1. 

In response to the converted A/D value, the smoke detec 
tor 2 starts to make the below-mentioned adjustments for the 
light quantity of the light emitting diode 16. 

In step S13 the tester 1 identi?es the return signal from the 
smoke detector 2. If such a return signal is a BUSY signal, 
the ?ow returns to step S14 in which a test adjustment 
command is repeatedly transmitted to the smoke detector 2. 
If it is determined in step S14 that an ACK command has 
been returned by the smoke detector 2 after a several times 
of adjustments of the light quantity, it is determined that the 
smoke density 2 has reached the targeted sensitivity. The 
?ow returns to step S2 and the foregoing procedure is 
repeated 

During the foregoing adjustments of the light quantity of 
the light emitting diode 16, the following processing is 
executed in the smoke detector 2. Such processing will now 
be explained with reference to FIGS. 7 and 8 again. 

In step S31 it is determined whether the self address has 
been called. If the answer in S31 is YES, the ?ow proceeds 
to step S32 in which it is determined whether a sensitivity 
adjustment command has been given from the tester 1. In 
this case, since the testing adjustment command has already 
been transmitted from the tester 1 in step S11 (See FIG. 6), 
that is, since the answer in S32 is NO, the ?ow proceeds to 
step S34 in which the testing adjustment command is 
identi?ed and the testing start flag of the RAM 7 is set. In 
step S42 of FIG. 8, it is determined whether the set test value 
T which had previously been transmitted from the tester 1 in 
step S12 (See FIG. 6) has been received. 

In short, the foregoing steps S31, S32, S34 and S42 
indicate the state in which the smoke detector 2 communi 
cates with the tester 1. 

In step S22 it is determined whether the timer 8 has 
reached a predetermined value. If the answer in S22 is YES, 
the ?ow proceeds to step S23 in which it is determined 
whether the testing start ?ag has been set in the RAM 7. In 
this case, since the testing start flag is set, the ?ow proceeds 
to step S26 in which the testing data ?ag is set in the RAM 
7, and then, the light emission values of the diodes 15 and 
16 are read from the EEPROM 6. 

Subsequently, in step S27 the light emission value of the 
diode 15 is converted to a voltage signal by the BIA 
conversion circuit 10 so as to allow the diode 15 to emit light 
via the voltage/current conversion circuit 12. At the same 
time, the light emission value of the diode 16 is converted 
into a voltage signal by the D/A conversion circuit 11 so as 
to allow the diode 16 to emit light via the voltage/current 
conversion circuit 13. 

Then, in step S28 an output from the photo transistor 18 
which has received light outputs from the diodes 15 and 16 
is supplied to the AID conversion circuit 21 via the ampli 
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fyiug circuit 19 and the sample-and-hold circuit 20. The 
resultant converted AID value is temporarily stored in the 
RAM 7, and in step S29 it is further converted into corre 
sponding smoke density K by looldng up the converted AID 
value-vs.-smoke density conversion table stored in the stor 
age area 52 of the ROM 5. A code indicative of test data is 
further added to the smoke density K, and the resultant 
density K is stored in a predetermined position of the RAM 
7 

Likewise, in step S30 the converted AID value is con 
verted into a corresponding analog signal A by looking up 
the converted A/D value-vs.-analog signal conversion table 
stored in the storage area 53 of the ROM 5. A code indicative 
of test data is further added to the analog signal A, and the 
resultant analog signal A is stored in a predetermined 
position of the RAM 7. 

Subsequently, in step S31 it is determined whether the self 
address has been called. If the answer in S31 is NO, the ?ow 
returns to step S22 in which the foregoing procedure is 
repeated. In S22, even if the timer 8 has not reached a 
predetermined value, the ?ow proceeds to step S31 in which 
it is also determined whether the self address has been 
called. 
When the set test value T is received from the tester 1, the 

?ow proceeds to step S43 of FIG. 8. In step S43 it is 
determined whether the testing data ?ag has been set in the 
RAM 7. In this case, since the answer in S43 is YES, the 
?ow proceeds to step S44 in which a comparison is made 
between the smoke density K stored in the RAM 7 in step 
S29 (See FIG. 7) is compared with the set test value T 
received from the tester 1. If the two values coincide with 
each other or a disparity thereof is in a permissible range, it 
is determined that the smoke detector 2 has reached targeted 
characteristics of the smoke density in relation to the con 
verted AID value, which characteristics are exhibited by a 
standard detector. Accordingly, it is determined that the test 
adjustments have been completed, and in step S45 an ACK 
signal indicative of the completion of the test adjustments is 
returned to the tester 1. If the foregoing two values do not 
coincide with each other in step S44, the ?ow proceeds to 
step S48 in which the light emission value of the testing 
diode 16, which value is stored in the EEPROM 6, is 
rewritten to increase or decrease so that the smoke density 
K can coincide with the set test value T. Then, in step S49 
a BUSY signal indicating that the test adjustments have not 
been completed is returned to the tester 1, and the ?ow 
returns to step S22 in which the foregoing procedure is 
repeated. 

If the testing data ?ag has been reset in step S43, that is, 
if the testing data ?ag is reset at the time of sensitivity 
adjustment, the converted AID value must indicate the one 
obtained while in the smoke detection state. In such a case, 
after a BUSY signal is returned in step S47, the ?ow returns 
to step S22 in which a comparison is made again between 
the set test value T and the smoke density corresponding to 
the converted AID value obtained when both light emitting 
diodes 15 and 16 have been emitted. 
The light emission values of the diodes 15 and 16 which 

' have thus been adjusted are stored in the EEPROM 6 as 

65 

non-volatile data, and are used for such as a ?re detection 
and a function test performed by a ?re receiver placed in a 
security room, a ?re ?ghting control room, or other places. 
A description will now be given with reference to FIGS. 

9-12 of the operations of a ?re detection (monitoring the 
circumstances) and a function test performed by a ?re 
receiver (not shown) when the smoke detector 2 is con 
nected to the ?re receiver. 
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The operation of the ?re detection performed by the ?re 
receiver will ?rst be explained based on FIGS. 11 and 12. 
The ?'re receiver executes initialization in step S61. In step 
S62, a predetermined count value Q which determines the 
timing of transmitting a test command to the smoke detector 
2 is set to be 1 in a counter (not shown) within the ?re 
receiver. Then, in step S63 the call address N of the smoke 
detector 2 is set to be 1, and in step S64 a circumstances 
return command is transmitted to a smoke detector provided 
with a call address which has been set to be 1. 

On the other hand, the smoke detector 2 executes pro 
cessing shown in steps 822-825 and 828-830 as described 
above every time a timeout occurs in the timer 8 in step S22 
of FIG. 7. Ifthe self address has been called in step S31 and 
a sensitivity adjustment command has not been given in step 
S32 nor has a test adjustment command been given in step 
S34, it is determined whether a test command (a function 
test command) has been given in step S50 of FIG. 9. In this 
case, since the answer in S50 is NO, the flow proceeds to 
step S51 in which it is determined whether a circumstances 
return command has been given. If the answerin S51 is NO, 
the ?ow returns to step S22 in which the foregoing proce 
dure is repeated. 

In this case, however, since the circumstances return 
command has been transmitted from the ?re receiver in step 
S64, a smoke detector which has received the circumstances 
return command and has the self address set to be 1, for 
example, the smoke detector 2, executes the following 
processing. In step S52 the smoke detector 2 resets the 
testing start ?ag of the RAM 7, and in step S54 it reads the 
analog signal A corresponding to the converted A/D value 
from a predetermined position of the RAM 7 so as to return 
it to the ?re receiver via the transmitting/receiving circuit 23. 
If the analog signal A is added by a test data code, it should 
be returned to the ?re receiver as it is so that the ?re receiver 
can identify that the analog signal is used for testing. The 
data returned in response to the circumstances return com 
mand may be the smoke density K. 

In step S65 the ?re receiver receives the analog signal A 
transmitted from the smoke detector 2, and in step S66 it is 
determined Whether the received analog signal is greater 
than a predetermined ?re threshold F. If the answer in S66 
is YES, it is determined that a ?re has occurred and the ?ow 
proceeds to step $67 in which a ?re indication, or the like, 
is given. If the received analog signal is used for testing, 
processing contents similar to those shown in the below 
mentioned steps S75-S77 of FIG. 12 are executed, though 
not shown. 

After the above-mentioned ?re indication has been given, 
or in step S66 if the analog signal is smaller than a 
predetermined ?re threshold F, that is, a ?re has not 
occurred, in step S68 the call address N is incremented by 
l and the resultant call address for a subsequent ?re detector 
is set. 

In step S69 it is determined whether the call address N is 
the maximum NMAX. If the answer in S69 is NO, the ?ow 
returns to step S64 in which the foregoing procedure is 
repeated That is, the ?re receiver sequentially transmits 
circumstances return commands to a plurality of ?re detec 
tors which are provided with respective different call 
addresses and are connected to the common line. 

If the call address N is the maximum NMAX in step S69, 
the ?ow proceeds to step S70 in which a predetermined 
count value Q of the counter is incremented by 1. Further, in 
step S71 it is ‘determined whether the count value Q is 
greater than a test cycle count threshold X. If the answer in 
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S71 is NO, the ?ow returns to step S63 in which the 
foregoing procedure is repeated, that is, the processing of the 
circumstances monitoring in relation to the smoke detectors 
which exhibit the call address N in a range from 1 to the 
maximum NMAX is repeated. If the answer in S71 is YES, 
the operation goes into the function test shown in FIG. 11. 
An explanation will now be given based on FIGS. 9 and 

12 of the operation of the function test on the smoke 
detectors performed by the ?re receiver. 

In step S72 of FIG. 12, the ?re receiver sets the call 
address N of the ?re detector to be 1, andin step S73 the ?re 
receiver transmits a test command to the ?re detector which 
has set the call address to be 1. 

If a sensitivity adjustment command has not been given in 
step S32 (See FIG. 7) nor has a test adjustment command 
been given in step S34, in step S50 of FIG. 9, the smoke 
detector determines whether a test command has been given. 
In this case, since a test command (function test command) 
has been given, the ?ow proceeds to step S53. In step S53, 
since the test command has been transmitted from the ?re 
receiver in step S73, the ?re detector which has received the 
test command and which has the self address set to be 1, for 
example, the smoke detector 2, sets the testing start ?ag in 
the RAM 7. Then, in step S54 the ?re detector 2 reads the 
analog signal A corresponding to the converted A/D value 
from a predetermined position of the RAM 7 and returns it 
to the ?re receiver via the transmitting/receiving circuit 23. 

In step S74 the ?re receiver receives the analog signal 
transmitted from the ?re detector 2. In step S75 the ?re 
receiver determines whether the received analog signal used 
for testing is greater than a predetermined normal threshold 
Z. If the answer in S75 is YES, it is determined that the 
function of the ?re detector 2 is normal, and in step S76 an 
indication of such a normal function of the smoke detector 
2 is given. If the answer in S75 is NO, the ?ow proceeds to 
step S77 in which an indication of a faulty function of the 
smoke detector 2 is given. If the received analog signal is not 
used for testing, the contents of the ?re determining pro 
cessing similar to those shown in steps S66 and S67 of FIG. 
11 are executed, though not shown. 

After the above-mentioned indication is given, in step S78 
the call address N is incremented by l and the resultant call 
address for a subsequent smoke detector is set. 

In step S79 it is determined whether the call address N is 
the maximum NMAX. If the answer in S79 is NO, the ?ow 
returns to step S62 in which the foregoing procedure is 
repeated. That is, every time the ?re receiver executes the 
foregoing ?re detection for X times, the ?re receiver per 
forms function tests on the respective smoke detectors by 
sequentially transmitting test commands to a plurality of 
smoke detectors which are provided with respective differ 
ent call addresses and are connected to the common line. 

As will be clearly understood from the forgoing 
description, the present invention offers the following 
advantages. 

According to this embodiment, an automatic adjustment 
can be made for the light emission value of a smoke 
detection light emitting diode. This eliminates the necessity 
of the following adjustment operations encountered by con 
ventional apparatuses in the manufacturing process. 
Conventionally, it is necessary to change resistors for adjust 
ing the voltage or the current of a light emitting circuit and 
to change resistors provided for amplifying circuits in order 
to avoid saturating an output from the amplifying circuit 
provided for a light receiving component. Fm'ther, it is also 
necessary to screen light emitting diodes used for a smoke 
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detector. Such eliminations result in improvements in the 
yield, reductions in the number of manufacturing processes 
and the equipment investment costs, and also in preventing 
human adjustment errors. 

Moreover, for the adjustment of a testing light emitting 
diode used for pseudo smoke, as well as for the smoke 
detection diode, the necessity of the following adjustment 
operations in the manufacturing process can be eliminated 
More speci?cally, conventionally it is necessary to change 
resistors for adjusting the current or the voltage of a testing 
light emitting circuit so that an output from the amplifying 
circuit provided for a light receiving component becomes a 
predetermined value; and it is also necessary to change the 
resistors of the amplifying circuit in order to avoid saturating 
an output from the amplifying circuit. Further, it is necessary 
to screen light emitting diodes used for a smoke detector. 
Such eliminations result in improvements in the yield, 
reductions in the number of manufacturing processes and the 
equipment investment costs and also in preventing human 
adjustment errors. 

Although in this embodiment a light scattering-type 
smoke detector has been described as a smoke detector. this 
is merely an illustration. Other types of smoke detectors, for 
example, a typical on/off-type smoke detector or a light 
obscuration-type smoke detector based on a di?ierent 
principle, may be applicable to the present invention, in 
which case, advantages similar to those obtained in this 
embodiment can be expected 

Moreover, in this embodiment a smoke test casing is used 
for adjusting the smoke detection light emitting device. 
However, in place of the smoke test casing, a light scattering 
strip, for example, may be inserted between a light emitting 
device and a light receiving device, and the equivalent 
smoke density of the light scattering strip may be used as the 
set smoke density S. 

Additionally, the timer means may detect a normal time 
interval at which the light emitting device emits light during 
?re monitoring and a time interval shorter than the normal 
time interval. During the normal ?re monitoring, the light 
emitting device may be permitted to emit light at the normal 
time interval, while it may be allowed to emit light at the 
shorter time interval when it receives a sensitivity adjust 
ment command from the tester. This eliminates the necessity 
of the operator disturbing a circuit of the smoke detector 
while sensitivity adjustments of the smoke detector is under 
way, thus removing the danger of damaging devices within 
the circuit. 
What is claimed is: 
1. A smoke detector comprising light emitting means 

having at least a light emitting device used for a smoke 
detection and light receiving means for receiving a light 
output from said light emitting device, said smoke detector 
further comprising: 

measurement means for measuring an output from said 
light receiving means; 

signal generating means for generating a light emitting 
device drive signal for driving said light emitting 
device based on a value measured by said measurement 
means, said signal generating means including storage 
means for storing a value of the light emitting device 
drive signal; 

adjustment means for adjusting a light emission quantity 
of said light emitting device based on an output from 
said signal generating means; and 

standard light emission value setting means for determin 
ing at an initializing stage Whether a value for the light 
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emitting device drive signal has been stored in said 
storage means and setting a standard light emission 
value in said storage means for said light emitting 
device drive signal when a value has not been stored in 
said storage means. 

2. A smoke detector according to claim 1, wherein said 
measurement means comprises an A/D conversion circuit 
for converting the output from said light receiving means 
from an analog signal to a digital signal. 

3. A smoke detector according to claim 1 or 2, wherein 
said signal generating means comprises: calculation means 
for processing the value measured by said measurement 
means through calculation and for storing the processing 
result in said storage means. 

4. A smoke detector according to claim 1 or 2, wherein 
said signal generating means comprises: calculation means 
for processing the value measured by said measurement 
means through calculation and for storing the processing 
result in said storage means, and wherein said storage means 
is an electrically erasable and programmable non-volatile 
memory. 

5. A smoke detector according to claim 1 or 2, wherein 
said signal generating means comprises: calculation means 
for processing the value measured by said measurement 
means through calculation and storing the processing result 
in said storage means, and wherein said light emitting device 
is provided with the standard light emission value set in said 
storage means at the initializing stage. - 

6. A smoke detector according to claim 1 or 2, wherein 
said storage means is an electrically erasable and program 
mable non-volatile memory, and wherein said light emitting 
device is provided with the standard light emission value set 
in said storage means at the initializing stage. 

7. A ?re detector according to claim 1 or 2, wherein said 
storage means is an elecnically erasable and programmable 
non-volatile memory. 

8. A smoke detector according to claim 1 or 2, wherein 
said adjustment means comprises: a D/A conversion circuit 
for converting the output from said signal generating means 
from a digital signal into a voltage signal; and a voltage! 
current conversion circuit for converting the voltage signal 
from said D/A conversion circuit into a light emitting current 
of said light emitting device. 

9. A smoke detector according to claim 1 or 2, wherein 
said signal generating means comprises calculation means 
for processing the value measured by said measurement 
means through calculation and storing the processing result 
in said storage means, and wherein said adjustment means a 

- D/A conversion circuit for converting the output from said 
signal generating means from a digital signal into a voltage 
signal, and a voltage/current conversion circuit for convert 
ing the voltage signal from said D/A conversion circuit into 
a light emitting current of said light emitting device. 

10. A smoke detector according to claim 1 or 2, wherein 
said signal generating means comprises calculation means 
for processing the value measured by said measurement 
means through calculation and storing a processing result in 
said storage means, wherein said storage means is an elec 
trically erasable and programmable non-volatile memory, 
and wherein said adjustment means comprises a D/A con 
version circuit for converting the output from said signal 
generating means from a digital signal into a voltage signal, 
and a voltage/current conversion circuit for converting the 
voltage signal from said D/A conversion circuit into a light 
emitting current of said light emitting device. 

11. A smoke detector comprising light'emitting means 
having light emitting devices used for a smoke detection and 










